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^BIOLOGY. 

Address  by  Professor  Rolleston,  31. D.,  F.R.S.,  President  of  the  Section. 

Amongst  the  duties  of  a President  of  a Section  the  delivery  of  an  Address  has  in 
these  latter  days  somehow  come  to  he  reckoned ; and  that  I may  interpose  myself 
for  but  as  short  a time  as  possible  between  your  attention  and  the  papers  announced 
to  you  for  reading  upon  your  list,  I will  begin  what  I have  to  say  without  any  fur- 
ther preface. 

I wish  first  to  make  a few  observations  as  to  the  kind  of  preparation  which  is 
indispensable,  as  it  seems  to  me,  as  a preliminary  to  an  adequate  and  intelligent 
comprehension  of  the  problems  of  biology ; or,  in  other  words,  to  an  adequate  and 
intelligent  comprehension  of  the  discussions  which  will  take  place  in  this  room 
and  in  the  two  other  rooms  which  will  be  assigned  to,  and  occupied  by,  the  de- 
partment of  Ethnology  and  Anthropology,  and  that  of  Physiology  pure  and  pro- 
per, with  Anatomy. 

Having  made  these  observations,  I propose,  in  the  second  place,  to  enumerate 
the  subjects  which  appear  likely  to  occupy  prominent  places  in  our  forthcoming 
discussions ; and  thirdly,  I will,  if  your  patience  allows  me,  conclude  with  some 
remarks  as  to  certain  of  the  benefits  which  may  be  expected,  as  having  been  con- 
stantly observed  to  flow  from  a due  and  full  devotion  to  biological  study. 

In  the  first  place,  then,  I wish  to  say  that  though  the  problems  of  biology  have 
much  of  what  is  called  general  interest  (that  is  to  say,  of  interest  for  all  persons) 
attaching  to  them, — as,  indeed,  how  could  they  fail  to  have,  including  as  they  do 
the  natural  history  of  our  own  and  of  all  other  species  of  living  organisms,  whether 
animal  or  vegetable  ? — some  special  preparation  must  be  gone  through  if  that  gene- 
ral interest  is  to  be  thoroughly  and  intelligently  gratified.  I would  compare  the 
realm  of  biology  to  a vast  landscape  in  a cultivated  country  of  which  extensive 
views  may  be  obtained  from  an  eminence,  but  for  the  full  and  thorough  appreci- 
ation of  which  it  is  necessary  that  the  gazer  should  himself  have  cultivated  some 
portion,  however  small,  of  the  expanse  at  his  feet.  It  is,  of  course,  a matter  of 
regret  to  think  that  persons  can  be  found  who  look  upon  an  actual  landscape  with- 
out any  thought  or  knowledge  as  to  how  the  various  factors  which  make  up  its 
complex  beauty  have  come  to  cooperate,  how  the  hand  of  man  is  recognizable 
here,  how  the  dip  of  the  strata  is  visible  there,  and  how  their  alternation  is 
detectable  in  another  place  as  the  potent  agency  in  giving  its  distinctive  features ; 
but  I take  it  that  real  and  permanent,  however  imperfect,  pleasure  may  be  drawn 
from  the  contemplation  of  scenery  by  persons  who  are  ignorant  of  all  these  things. 
I do  not  think  this  is  the  case  when  we  here  deal  with  coup  d' ceil  views  of  biology. 
The  amount  of  the  special  knowledge,  the  extent  of  the  special  training  need  not 
necessarily  be  great ; but  some  such  special  knowledge  and  training  there  must  be 
if  the  problems  and  argumentations  familiar  to  the  professed  biologist  are  to  be 
understood  and  grasped  by  persons  whose  whole  lives  are  not  devoted  to  the  sub- 
ject, so  as  to  form  for  them  acquisitions  of  real  and  vital  knowledge. 

The  microscope  has  done  very  much  (indeed  I may  say  it  has  done  almost  all 
that  is  necessary)  for  enabling  all  persons  to  obtain  the  necessary  minimum  of  prac- 
tical and  personal  acquaintance  with  the  arrangements  of  the  natural  world  of 
which  I am  speaking.  The  glass  trough  used  in  Edinburgh,  the  invention  of  John 
Goodsir,  whose  genius  showed  itself,  as  genius  often  does  show  itself,  in  simple  in- 
ventions, can  be  made  into  a miniature  aquarium  (I  purposely  use  a word  which 
calls  up  the  idea  of  an  indoors  apparatus,  wishing  thereby  to  show  how  the  means  I 
recommend  are  within  the  reach  of  all  persons)  ; and  in  it,  lying  as  it  does  horizon- 
tally and  underlain  as  it  is  by  a condenser,  animal  and  vegetable  organisms  can  be 
observed  at  any  and  at  all  hours,  and  continuously,  and  with  tolerably  high  mag- 
nifying-powers even  whilst  undisturbed.  Thus  is  gained  an  admirable  field  for  the 
self-discipline  in  question.  The  microscope  which  should  be  used  by  preference 
for  exploring  and  watching  such  an  aquarium  should  be  such  a one  as  is  figured  in 
Quekett’s  work  on  the  Microscope  (p.  58,  fig.  36),  as  consisting  of  a stem  with  a 
stout  steadying  base,  and  of  a horizontal  arm  some  9 inches  long,  which  can  carry 
indifferently  simple  lenses  or  a compound  body.  I think  of  the  two  it  is  better 
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that  the  aquarium  should  be  horizontal  rather  than  the  microscope  j and  those  who 
think  with  me  in  this  matter  can  nevertheless  combine  for  themselves  the  advan- 
tages of  the  horizontal  position  of  the  instrument  with  those  of  the  horizontal  posi- 
tion of  the  objects  observed  by  modifying  the  eyepiece  in  the  way  figured  by  Quekett 
(p.  381,  fig.  260).  It  would  be  a long  task  to  enumerate  fully  all  the  scientific 
lessons  which  may  be  gathered,  first,  and  all  the  educational  agencies,  secondly, 
which  may  be  set  and  kept  in  movement  by  a person  who  possesses  himself  of  this 
simple  apparatus.  The  mutual  interdependence  of  the  animal  and  vegetable  king- 
doms, their  solidarity  as  the  French  have  called  it,  and  as  the  Germans  have  called 
it  too,  copying  herein  the  French,  is  one  of  the  first  lessons  the  observer  has  forced 
upon  him ; the  influence  of  physical  and  chemical  agencies  upon  the  growth  and 
development  of  living  beings  he  soon  finds  strikingly  illustrated ; the  mysterious 
process  of  development  itself  is  readily  observable  in  the  eggs  of  the  common 
water-snails  and  in  those  of  freshwater  fish,  so  that  the  way  m which  the  various 
organs  and  system  of  organs  are  chiselled  out,  built  up,  and  finally  packed  together 
and  stratified  can  be  taken  note  of  in  these  yet  transparent  representatives  of  these 
great  subkingdoms  which  all  the  while  are  undisturbed  and  at  peace : and  all  these 
points  of  large  interest  are  but  a few  of  many  which  these  small  means  will  enable 
any  one  to  master  for  himself  in  the  concrete  actuality,  and  thoroughly.  The 
necessity  for  carefulness  and  truthfulness  in  recording  what  is  seen,  the  necessity 
for  keeping  in  such  records  what  one  observes  quite  distinct  from  what  one  infers, 
the  necessity  for  patience  and  punctuality,  are  lessons  which,  from  having  a moral 
factor  as  well  as  a scientific  one  in  their  composition,  I may  specify  as  belonging  to 
the  educational  lessons  which  may  be  gathered  from  such  a course  of  study. 

I have  been  speaking  of  the  microscope  as  an  instrument  of  education,  and  I 
wish  before  leaving  the  subject  to  utter  one  caution  as  to  its  use  when  this  parti- 
cular object  of  education  is  in  view.  If  a subject  is  to  act  educationally,  it  must 
be  understood  thoroughly ; and  if  a subject  is  to  be  understood  thoroughly,  it  must 
form  one  segment  or  stretch  in  a continuous  chain  of  known  facts.  ’ Apurtov  dno 
tcov  ■yiaupi'/zcov,  said  one  of  the  greatest  of  educators ; you  must  start  from  some 
previously  existing  basis  of  knowledge,  and  keep  your  communications  “with  it  un- 
interrupted if  your  knowledge  is  not  to  be  unreal.  And  my  concrete  application 
of  these  generalities  is  contained  in  the  advice  that  no  sudden  jump  be  made  from 
observations  carried  on  with  the  naked  eye  to  observations  canned  on  with  the 
highest  powers  of  the  microscope.  I am  speaking  of  the  course  to  be  pursued  by 
beginners,  and  beginners  we  all  were  once ; and  if  our  places  are  to  be  filled  (and 
filled  they  will  be ),  by  better  men,  as  we  hope,  than  ourselves,  they  will  have  to  be 
filled,  we  also  hope,  by  men  who  have  yet  to  become  beginners.  It  is  in  their 
interest  I have  been  speaking ; and  I say  that  a beginner  does  not  ordinarily  get  an 
intelligent  conception  of  the  revelations  of  the  microscope  except  in  Bacon’s  words, 
Ascendendo  continenter  et  gradatim,  by  progressing  gradually  from  observations 
with  the  naked  eye  through  observations  dependent  upon  dissecting-lenses,  dou- 
blets by  preference,  and  the  lower  powers  of  the  compound  microscope,  up  to  obser- 
vations to  be  made  with  the  higher  and  highest  magnifying-powers.  Unless  he 
ascends  by  gradations  from  organs  and  systems  to  structures  and  tissues  and  cells, 
his  wonder  and  admiration  at  the  results  of  the  ultimate  microscope  analysis,  of 
what  he  had  but  a moment  before  knowledge  of  only  in  the  concrete  and  by  the 
naked  eye,  is  likely  to  be  but  unintelligent. 

There  are  three  other  agencies  which  can  be  set  into  activity  with  nearly  as 
little  trouble  and  difficulty  as  the  simple  apparatus  of  which  I have  been  just  been 
speaking,  and  which  will,  like  it,  secure  for  us  the  necessary  preliminary  discipline 
or  “ Propddeutik  ” for  the  rational  comprehension  of  Biology.  These  are  Local 
Museums,  Local  Field  Clubs,  and  Local  Natural  Histories.  Local  authorities, 
persons  of  local  influence,  should  engage  and  interest  themselves  in  the  starting 
into  life  of  the  two  former  of  these  agencies ; and  if  some  such  person  as  Gilbert 
"White  could  be  found  in  each  county  to  write  the  Natural  History  of  its  Selborne, 
I know  not  at  what  cost  it  would  not  be  well  to  retain  his  services.  As  the  world 
is  governed,  upon  each  particular  area  of  its  surface  there  is  to  be  found  a ceitain 
percentage  of  the  population  occupying  it  who  have  special  calls  for  particular 
linos  of  study.  It  is  the  interest  of  each  country  to  have  such  means  and  such 
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institutions  in  being  as  will  render  it  possible  to  detect  tbe  existence  of  persons 
gifted  with  such  special  vocations,  to  give  the  talent  thus  entrusted  to  them  fair 
scope  for  development,  and  to  render  smaller  the  risk  of  their  dying  mute  and  in- 
glorious. A young  man  who  is  possessed  of  a talent  for  Natural  Science  and  Phy- 
sical Inquiry  generally,  may  have  the  knowledge  of  this  predisposition  made 
known  to  himself  and  to  others,  for  the  first  time,  by  his  introduction  to  a well- 
arranged  Local  Museum.  In  such  an  institution,  either  all  at  once,  or  gradually, 
the  conviction  may  spring  up  within  him  that  the  investigation  of  physical  pro- 
blems is  the  line  of  investigation  to  which  he  should  be  content  to  devote  himself, 
relinquishing  the  pursuit  of  other  things ; and  then,  if  the  museum  in  question  is 
really  a well-arranged  one,  a recruit  may  be  thereby  won  for  the  growing  army  of 
physical  investigators,  and  one  more  man  saved  from  the  misery  of  finding,  when 
lie  has  been  taken  into  some  other  career,  that  he  has,  somehow  or  other,  mistaken 
his  profession,  and  made  of  his  career  one  life-long  mistake. 

Here  comes  the  question,  What  is  a well-arranged  museum  ? The  answer  is, 
a well-arranged  museum,  for  the  particular  purpose-  of  which  we  are  speaking,  is 
one  in  which  the  natural  objects  which  belong  to  the  locality,  and  which  liave 
already  struck  upon  the  eye  of  such  a person  as  the  one  contemplated,  are  clearly 
explained  in  a well-arranged  catalogue.  The  curiosity  which  is  the  mother  of 
science  is  not  awakened  for  the  first  time  in  the  museum,  but  out  of  doors,  in 
the  wood,  by  the  side  of  the  brook,  on  the  hillside,  by  scarped  cliff  and  quarried 
stone ; it  is  the  function  of  the  museum,  by  rendering  possible  the  intellectual 
pleasure,  which  grows  out  of  the  surprise  with  which  a novice  first  notes  the 
working  of  his  faculty  of  inspiration,  to  prevent  this  curiosity  from  degenerating 
into  the  mere  woodman’s  craft  of  the  gamekeeper,  or  the  rough  empiricism  of  the 
farmer.  The  first  step  to  be  taken  in  a course  of  natural  instruction  is  the  pro- 
viding of  means  whereby  the  faculties  of  observation  and  of  verification  may  be 
called  into  activity ; and  the  first  exercise  the  student  should  be  set  down  to  is 
that  of  recognizing,  in  the  actual  thing  itself,  the  various  properties  and  peculiari- 
ties which  some  good  book  or  some  good  catalogue  tells  him  are  observable  iu  it. 
This  is  the  first  step,  and,  as  in  some  other  matters,  ce  n'est  que  le  premier  pas  qui 
coute.  And  it  need  not  cost  much.  There  is  a name  familiar  to  Section  D,  and, 
indeed,  not  likely  for  a long  while  to  be  forgotten  by  members  of  the  British  Asso- 
ciation generally,  extrinsic  means  as  well  as  the  intrinsic  merits  of  the  well-loved 
man  conspiring  to  keep  his  memory  fresh  among  us,  and  the  bearer  of  that  name, 
Edward  Forbes,  has  left  it  as  his  opinion  that  “ It  is  to  the  development  of  the 
provincial  museums  that,  I believe,  we  must  in  future  look  for  the  extension  of  in- 
tellectual pursuits  throughout  the  land.”  (Lecture  “ On  the  Educational  Uses  of 
Museums,”  delivered  at  the  Museum  of  Practical  Geology  and  published  in  1863. 
Cited  by  Toynbee,  “ Hints  on  the  Formation  of  Local  Museums,”  1863,  p.  46.) 
With  the  words  of  Edward  Forbes  I might  do  well  to  end  what  I have  to  say,  but 
I should  like  to  say  a word  as  to  the  policy  of  confining  the  contents  of  a local 
museum  to  the  natural-history  specimens  of  the  particular  locality.  No  doubt  the 
first  thing  to  be  done  is  the  collection  of  the  local  specimens,  and  this  alike  in  the 
interest  of  the  potential  Cuviers  and  Hugh  Millers  who  may  be  bom  in  the  dis- 
trict, and  in  the  interest  of  the  man  of  science  who  may  visit  the  place  when  on 
his  travels.  -But  so  long  as  a specimen  from  the  antipodes  or  from  whatever  cor- 
ner of  our  world  be  really  valuable,  and  be  duly  catalogued  before  it  is  admitted 
into  the  museum,  so  that  the  lesson  it  has  to  teach  may  be  learnable,  I do  not  see 
my  way  towards  advising  that  foreign  specimens  be  excluded.  It  is  to  my  mind 
more  important  that  all  specimens  should  be  catalogued  as  soon  as  received,  than 
that  any  should  be  rejected  when  offered. 

I must  not  occupy  your  time  further  with  this  portion  of  my  address.  Let  me 
first  say  that  a person  who  wishes  to  know  what  a Field- Club  can  do  for  its  mem- 
bers, and  not  for  them  only,  but  for  the  world  at  large,  will  do  well  to  purchase 
one,  or  any  number  more  than  one,  of  the  Transactions  of  the  Tyneside  Naturalist’s 
Field-Club  ; and  that  if  there  be  any  person  who  thinks  that  White’s  ‘ Selborne  ’ 
relates  to  a time  and  place  so  far  off’  that  there  can  be  no  truth  in  the  book,  and 
who  yet  would  like  to  try  upon  himself  the  working  of  the  fourth  disciplinary 
agencies  of  which  I have  spoken,  that,  namely,  of  reading  some  local  Natural 


History  on  the  spot  of  which  it  treats,  and  comparing  it  with  the  things  themselves 
in  situ,  let  him  repair  to  "Weymouth,  and  work  and  walk  up  and  down  its  clifts  and 
valleys  with  Mr.  Damon’s  book  in  his  hands. 

I shall  not  he  suspected  in  this  place  and  upon  this  occasion,  nor,  as  I hope,  upon 
any  other,  of  a wish  to  depreciate  the  value  of  scientific  instruction  as  an  engine  for 
training  the  mind  ; but  neither,  on  the  other  hand,  should  I wish  to  depreciate  the 
value  of  literary  culture,  my  view  of  the  relations  of  these  two  gymnastics  of  the 
mind  being  the  very  simple,  obvious,  and  natural  one  that  they  should  be  harmo- 
niously combined — • 

Alterius  sic 

Altera  sic  poscit  opem  vis,  et  conjurat  amice. 

I know  it  may  be  said  that  there  are  difficulties  in  the  way,  and  especially  practi- 
cal difficulties  ; but  I have  always  observed  that  people  who  are  good  at  finding  out 
difficulties,  and  especially  practical  difficulties,  are  like  people  who  are  good  at 
finding  out  excuses, — good  at  finding  out  very  little  else.  The  various  ways  of 
getting  over  these  difficulties  are  obvious  enough,  and  have  been  hinted  at  or  fully 
expressed  by  several  writers  of  greater  or  less  authority  on  many  occasions.  It  is, 
however,  of  some  consequence  that  I should  here  say  what  I believe  has  not  been 
said  before,  namely,  that  a purely  and  exclusively  literary  education,  imperfect  and 
one  sided  as  it  is,  is  still  a better  thing  than  a system  of  scientific  instruction  (to 
abuse  the  use  of  the  word  for  a moment)  in  which  there  should  be  no  courses  of 
practical  familiarizing  with  natural  objects,  verification,  and  experimentation.  A 
purely  literary  training,  say,  in  dialectics,  or  what  we  are  pleased  to  call  logic,  to 
take  a flagrant  and  glaring  instance  first,  does  confer  certain  lower  advantages  upon 
the  person  who  goes  through  it  without  any  discipline  in  the  practical  investigation 
of  actual  problems.  By  going  through  such  a training  attentively,  a man  with  a 
good  memory  and  a little  freedom  from  over-scrupulousness,  can  convert  his  mind 
into  an  arsenal  of  quips,  quirks,  retorts,  and  epigrams,  out  of  which  he  can,  at  his 
own  pleasure,  discharge  a mitraille  of  chopped  straw  and  chaft-like  arguments, 
against  which  no  man  of  ordinary  fairness  of  mind  can,  for  the  moment,  make 
head.  It  is  true  that  such  sophists  gain  this  dexterity  at  the  cost  of  losing,  in  every 
case,  the  power  of  fairly  and  fully  appreciating  or  investigating  truth,  of  losing  in 
many  cases  the  faculty  of  sustaining  and  maintaining  serious  attention  to  any  sub- 
ject, and  of  losing  in  some  cases  even  the  power  of  writing.  A well-known  cha- 
racter in  an  age  happily,  though  only  recently,  gone  by,  who  may  be  taken  as  a 
Osesar  worthy  of  such  Antonies,  used  to  speak  of  a pen  as  his  torpedo.  Still  they 
have  their  reward,  they  succeed  now  and  then  in  convincing  juries,  and  they  are 
formidable  at  dinner-tables.  It  would  not  be  fair,  however,  not  to  say  that  a purely 
literary  training  can  do  much  better  things  than  this.  By  a purely  classical  edu- 
cation a man,  from  being  forced  into  seeing  and  feeling  that  other  men  could  look 
upon  the  world,  moral,  social,  and  physical,  with  other  (even  if  not  with  larger) 
eyes  than  ours,  attains  a certain  flexibility  of  mind  which  enables  him  to  enter  into 
the  thoughts  of  other  and  living  men  ; and  this  is  a very  desirable  attainment. 
And,  finally,  though  I should  be  sorry  to  hold  with  a French  writer  that  the  style 
makes  the  man,  the  benefit  of  being  early  familiarized  with  writings  which  the 
peculiar  social  condition  of  the  classical  times,  so  well  pointed  out  by  De  Toc- 
queville  (De  la  Democratie  en  Anffirique,  i.  15),  conspired  and  contributed  not  a 
little  to  make  models  of  style,  is  not  to  be  despised.  Such  a familiarity  may  not 
confer  the  power  of  imitating  or  rivalling  such  compositions,  but  it  may  confer  the 
power  of  appreciating  their  excellences,  the  one  power  appearing  to  us  to  be  ana- 
logous to  the  power  of  the  experimenter,  and  the  other  to  that  of  the  pure  obser- 
ver iu  Natural  Science ; and  we  should  undervalue  neither. 

Masters  of  Science,  it  must  be  confessed,  are  not  always  masters  of  style ; let 
not  the  single  instance  of  last  night  tempt  you  to  generalize,  it  was  but  a single 
instance,  the  writings  of  the  man  whom  we  in  this  Section  are  most  of  us  likely 
to  look  upon  as  our  master  in  Science  have  been  spoken  of  by  our  President  in  his 
recently  published  volume  as  “ intellectual  pemmican and  if  scientific  reading 
and  teaching  is  to  be  divorced  from  scientific  observation  of  natural  objects  and 
processes,  it  is  better  that  a man,  young  or  old,  should  have  in  his  memory  some- 
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thing  which  is  perfect  of  its  kind,  entire  and  unmutilated,  such  as  the  opening 
sentences  of  the  ‘ Brutus  ’ of  Cicero,  which  Tacitus,  I think,  must  have  had  in  his 
memory  when  he  wrote  his  obituary  of  Agricola,  or  as  the  opening  sentences  of 
the  ‘ Republic  ’ of  Plato,  or  the  conclusion  of  the  ‘ Ajax  ’ of  Sophocles,  than  that  he 
should  have  his  memory  laden  with  a consignment  of  scientific  phrases  which, 
ex  hypothesi,  have  for  him  no  vital  reality.  I have  already  said  that  I am  strongly 
of  opinion  that  literary  should  always  be  combined  with  scientific  instruction  in  a 
perfect  educational  course ; these  somewhat  lengthy  remarks  refer  therefore  only 
to  systems  in  which  it  is  proposed  that  we  should  have  not  only  a bifurcation  but 
a radical  separation  of  studies  and  students ; and  the  moral  of  this  may  be  summed 
up  by  saying  that  a purely  scientific  education  must  be  a thoroughly  practical  one, 
familiarizing  the  student  with  actual  things  as  well  as  with  words  and  symbols. 
It  was  upon  the  solid  ground  that  Antfeus  learnt  the  art  of  wrestling;  it  was  only 
when  he  allowed  himself  to  be  lifted  from  it  that  he  was  strangled  by  Hercules. 

Coming,  now,  to  the  second  part  of  my  address,  I beg  to  say  that  the  word  Bio- 
logy is  at  present  used  in  two  senses,  one  wider,  the  other  more  restricted.  In  this 
latter  sense  the  word  becomes  equivalent  to  the  older,  and  till  recently  more  cur- 
rently used  word  “Physiology.”  It  is  in  the  wider  sense  that  the  word  is  used 
when  we  speak  of  this  as  being  the  Section  of  Biology : and  this  wider  sense  is  a 
very  wide  one,  for  it  comprehends,  first,  Animal  and  Vegetable  Physiology  and  Ana- 
tomy; secondly,  Ethnology  and  Anthropology;  and  thirdly,  Scientific  Zoology 
and  Classificatory  Botany,  inclusively  of  the  Distribution  of  Species.  It  may  have 
been  possible  in  former  times  for  a single  individual  of  great  powers  of  assimilation 
to  keep  himself  abreast  of,  and  on  a level  with,  the  advance  of  knowledge  along 
all  these  various  lines  of  investigation;  but  in  those  times  knowledge  was  not, 
and  could  not,  owing  to  difficulties  of  intercommunication,  the  dearness  of  books, 
the  costliness  or  the  non-existence  of  instruments,  have  been  increased  at  the  rate 
at  which  it  is  now  being,  year  by  year,  increased ; and  the  entire  mass  of  actually 
existing  and  acquired  knowledge  was  of  course  much  smaller,  though  man’s  power 
of  mastering  it  was  no  smaller  than  at  present.  It  would  now  be  an  indication 
of  very  great  ignorance  if  any  body  should  pretend  that  his  own  stock  of  infor- 
mation could  furnish  him  with  something  in  each  one  of  the  several  departments 
of  knowledge  I have  just  mentioned,  which  should  be  worthy  of  being  laid  be- 
fore such  an  assembly  as  this.  As  will  have  been  expected,  I shall  not  presume 
to  do  more  than  glance  at  the  vegetable  kingdom,  large  as  is  the  space  in  the 
landscape  of  life  which  it  makes.  What  I do  propose  to  do  is  merely  to  draw 
your  attention  to  a very  few  of  the  topics  of  leading  interest,  which  are  at  the 
present  moment  being,  or  rather  will  shortly  begin  to  be,  discussed  by  experts  in 
the  Department  of  Physiology  and  Anatomy,  in  the  Department  of  Ethnology 
and  Anthropology,  and,  thirdly,  in  the  Department  of  Scientific  Zoology. 

Under  the  head  and  in  the  Department  of  Physiology  proper  and  Anatomy,  our 
list  of  papers  and,  I am  happy  to  add,  the  circle  of  faces  around  us  suggest  to  us 
the  following  subjects  as  being  the  topics  of  main  interest  for  the  present  year : — 
the  questions  of  Spontaneous  Generation  ; that  of  the  influence  of  organized  parti- 
cles in  the  production  of  disease  ; that  of  the  influence  of  particular  nervous  and 
chemical  agencies  upon  functions  ; that  of  the  localization  of  cerebral  functions  ; 
that  of  the  production  and,  indeed,  of  the  entire  role  in  the  economy  of  creation  of 
such  substances  as  fat  and  albumen ; and,  finally,  that  of  the  cost  at  which  the 
work  of  the  animal  machine  is  carried  on. 

The  question  of  Spontaneous  Generation  touches  upon  certain  susceptibilities 
which  lie  outside  the  realm  of  science.  In  this  place,  however,  we  have  to  do  only 
with  scientific  arguments,  and  I trust  that  the  Section  will  support  the  Committee 
in  their  wish  to  exclude  from  our  discussions  all  extraneous  considerations.  Truth 
is  one ; all  roads  which  really  lead  to  it  will  assuredly  converge  sooner  or  later : 
our  business  is  to  see  that  the  one  we  are  ourselves  concerned  with  is  properly  laid 
out  and  metalled. 

Upon  this  matter  I am  glad  to  be  able  to  fortify  myself  by  two  authorities ; and 
first  of  these  I will  place  an  utterance  of  Archbishop  Whatelv,  which  may  be  fouud 
in  the  second  volume  of  his  Life,  pp.  56-68,  and  appears  to  have  been  uttered  bv 
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him,  set.  57,  an.  1844.  “A  person  possessing  real  faith  will  be  fully  convinced 
that  whatever  suppressed  physical  fact  appears  to  militate  against  his  religion  will 
he  proved  by  physical  investigation  either  to  he  unreal  or  else  reconcilable  with 
his  religion.  If  I were  to  found  a church,  one  of  my  articles  would  be  that  it  is 
not  allowable  to  bring  forward  Scripture  or  any  religious  considerations  at  all  to 
prove  or  disprove  any  physical  theory  or  any  but  religious  and  moral  considera- 
tions.” My  second  quotation  shall  be  taken  from  the  great  work  of  one  of  the 
first,  as  I apprehend,  of  living  theologians,  John  Macleod  Campbell,  ‘ The  Nature 
of  the  Atonement,’  pp.  xxxii,  xxxiii,  Introcl.,  and  it  runs  thus  : — There  are  “ other 
minds  whose  habits  of  pure  scientific  investigation  are  to  them  a temptation  to 
approach  the  claim  of  the  kingdom  of  God  on  our  faith  by  a wrong  path,  causing 
them  to  ask  for  a kind  of  evidence  not  proper  to  the  subject,  and  so  hindering  their 
weighing  fairly  what  belongs  to  it.  No  scientific  study  of  the  phenomena  which 
imply  a reign  of  law  could  ever  have  issued  in  the  discovery  of  the  kingdom  of 
God.  But  neither  can  it  issue  in  any  discovery  which  contradicts  the  existence  of 
that  kingdom ; nor  can  any  mind  in  the  light  of  the  kingdom  of  God  hesitate  to 
conclude  that  if  such  seeming  contradictions  arise  there  is  implied  the  presence  of 
error  either  as  to  facts  or  as  to  conclusions  from  the  facts.”  These  are  valuable  words 
and  weighty  testimonies.  But  in  a matter  of  this  importance  one  must  not  forbear  to 

foint  out  what  may  seem  to  be  wanting  even  in  the  dicta  of  such  men  as  the  two 
have  quoted.  Neither  of  them  have  allowed  the  possibility  of  error  attaching 
itself  to  the  utterances  of  more  than  one  of  the  two  parties  in  such  issues  as  those 
contemplated.  Neither  appears  to  have  thought  of  the  cases  in  which  religious 
men,  if  not  theologians,  have  brought  woe  on  the  world  because  of  the  offences 
they  have  with  ill-considered  enunciations  created.  And  whilst  fully  sympathi- 
zing with  all  that  the  Archbishop  and  Mr.  Campbell  have  said,  I must  say  that 
they  appear  to  me  to  have  left  something  unsaid ; and  this  something  may  be  wrap- 
ped" up  in  the  caution  that  there  may  be  faults  on  both  sides.  But  at  any  rate  this 
Section  cannot  be  considered  a fit  place  for  the  correction  of  errors  save  of  the  phy- 
sical kind ; and  all  other  considerations  are  for  this  week  and  in  this  place  extra- 
neous. In  some  other  week  or  in  some  other  place  it  will  be,  if  it  has  not  already 
been,  our  duty  to  give  them  our  best  attention. 

To  come,  now,  to  the  kind  of  considerations  which  are  the  proper  business  of 
Section  I)  : let  me  say  that  for  the  discussion  of  Spontaneous  Generation  very 
refined  means  of  observation,  and,  besides  these,  very  refined  means  of  experimen- 
tation are  necessary.  And  I shall  act  in  the  spirit  of  the  advice  I have  already 
alluded  to  as  given  to  the  world  by  one  of  her  greatest  teachers,  if  I put  before 
you  a simple  but  a yet  undecided  question  for  the  solution  of  which  analogous 
means  of  a far  less  delicate  character  would  appear  to  be,  but  as  yet  have  not 
proved  themselves  to  be,  sufficient.  Thus  shall  we  come  to  see  very  plainly  some 
of  the  bearings,  and  a few  of  the  difficulties,  of  the  more  difficult  of  the  two 
questions.  What  an  uneducated  person  might  acquiesce  in  hearing  spoken  of  as 
spontaneous  generation,  takes  place  very  constantly  under  our  very  eyes,  when  a 
plot  of  ground  which  has  for  many  years,  or  even  generations,  been  devoted  to 
carrying  some  particular  vegetable  growth,  whether  grass  or  trees,  has  that  parti- 
cular growth  removed  from  it.  When  such  a clearing  is  effected,  we  often  see  a 
rich  or  even  a rank  vegetation  of  a kind  previously  not  growing  on  the  spot  spring 
up  upon  it.  The  like  phenomenon  is  often  to  be  noted  on  other  surfaces  newly 
exposed,  as  in  railway-cuttings  and  other  escarpments,  and  along  the  beds  of  canals 
or  streams,  which  are  laid  bare  by  the  turning  of  the  water  out  of  its  channel. 
Fumitory,  rocket,  knotgrass  or  cowgrass  (Polygonum  aviculare ),  and  other  such 
weeds,  must  often  have  been  noted  by  every  one  of  us  here  in  England  as  coming  into 
and  occupying  such  recently  disturbed  territories  in  force ; whilst  in  America  the 
destruction  of  a forest  of  one  kind  of  wood,  such  as  the  oak  or  the  chestnut,  has 
often  been  observed  to  be  followed  by  an  upgrowth  of  young  forest  trees  of  quite 
another  kind,  such  as  the  white  pine — albeit  no  such  tree  had  been  seen  for  genera- 
tions growing  near  enough  to  the  spot  to  make  the  transport  of  its  seeds  to  the  spot 
seem  a likely  thing.  In  one  case  referred  to  bv  Mr.  Marsh,  ‘ Man  and  Nature,’ 
p.  289,  the  hickory,  Cary  a porcina,  a kind  of  walnut,  was  remarked  as  succeeding 
a displaced  and  destroyed  plantation  of  the  white  pine.  Now  the  advocates  of 
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spontaneous  generation  must  not  suspect  me  of  hinting  that  there  is  any  question, 
except  in  the  minds  of  the  grossly  ignorant,  of  the  operation  of  any  such  agency 
as  spontaneous  generation  here $ no  one  would  suggest  that  the  seeds  of  the  Poly- 
yonum  aviculare,  to  say  nothing  of  those  of  the  hickory,  were  produced  sponta- 
neously ; but  what  I do  say  is,  that  the  question  of  how  those  seeds  came  there  is 
just  the  very  analogue  of  the  one  which  they  and  their  opponents  have  to  deal 
with.  And  it  is  not  definitely  settled  at  this  very  moment.  Let  us  glance  at  the 
instructive  historical  parallel  it  offers.  For  the  very  gross  and  palpable  facts  of 
which  I have  just  spoken  there  are  two  explanations  offered  in  works  of  consider- 
able authority.  The  one  which  has  perhaps  the  greatest  currency  and  commands 
the  largest  amount  of  acceptance  is  that  which,  in  the  words  of  De  Candolle, 
regards  la  couche  de  terre  vSgMule  d'un  pays  comme  un  magasin  de  graines,  and  sup- 
poses that  in  hot  summers  and  autumns,  such  as  the  present,  the  fissures  in  the 
ground,  which  have  proved  so  fatal  this  year  to  the  young  partridges,  swallow  up 
a multitude  of  seeds,  which  are  restored  again  to  life  when  the  deep  strata  into 
which  they  are  thus  introduced,  and  in  which  they  are  sealed  up  as  the  chasms 
close  up,  come  in  any  way  to  be  laid  open  to  the  unimpeded  action  of  the  sun  and 
moisture.  Squirrels,  again,  and  some  birds  resembling  herein  the  rodent  mam- 
malia, bury  seeds  and  forget  to  dig  them  up  again ; and  it  is  supposed  that  they 
may  bury  them  so  deep  as  to  be  protected  from  the  two  physical  agencies  just 
mentioned.  Now  germination  cannot  take  place  in  the  absence  of  oxygen ; and  I 
would  add  that  well-sinkers  know  to  their  cost  how  often  the  superficial  strata  of 
the  earth  are  surcharged  with  carbonic  acid.  The  rival  explanation  and  the  less 
popular  (I  do  not  say  the  less  scientific)  looks  to  the  agency  of  transportation  as 
occurring  constantly,  and  sufficing  to  explain  the  facts.  By  accepting  this  expla- 
nation, we  save  ourselves  from  running  counter  to  certain  experiments,  some  of 
which  were  carried  out,  if  I mistake  not,  under  the  auspices  of  this  Section  (see 
Brit.  Assoc.  Reports),  and  which  appear  to  curtail  considerably  the  time  during 
which  seeds  retain  their  vitality,  and  to  multiply  considerably  the  number  of  con- 
ditions which  must  be  in  force  to  allow  of  such  retention  for  periods  far  shorter 
than  those  which  have  to  be  accounted  for.  A better  instance  of  the  expediency 
of  checking  the  interpretations  based  merely  upon  observations,  however  accurately 
made,  by  putting  into  action  experiments,  cannot  be  furnished  than  by  recording 
the  fact  put  on  record  by  Mr.  Bentham,  when  discussing  this  question  in  his  last 
year’s  address  to  the  Linnean  Society. 

“ Hitherto  direct  observation  has,  as  far  as  I am  aware,  only  produced  negative 
results,  of  which  a strong  instance  has  been  communicated  to  me  by  Dr.  Hooker. 
In  deepening  the  lake  in  Kew  Gardens  they  uncovered  the  bed  of  an  old  piece  of 
water,  upon  which  there  came  up  a plentiful  crop  of  Typha,  a plant  not  observed  in 
the  immediate  vicinity ; and  it  was  therefore  concluded  that  the  seed  must  have  been 
in  the  soil.  To  tty  the  question,  Dr.  Hooker  had  six  Ward’s  cases  filled  with  some 
of  the  soil  remaining  uncovered  close  to  that  which  had  produced  the  Typha,  and 
carefully  watched ; but  not  a single  Typha  came  up  in  any  one  of  them.”  (Note 
in  President’s  Address,  May  24th,  1869,  p.  lxxii  of  Linnean  Society's  Proceedings.) 

To  this  I would  add  that  experiments  with  a positive  result,  and  that  positive 
result  in  favour  of  the  second  hypothesis,  if  hypothesis  it  can  be  called,  are  being' 
constantly  tried  in  our  colonies  for  us,  and  on  a large  scale.  I had  taken  and  written 
here  of  the  Polygonum  aviculare,  the  “ knot  ” or  “ cowgrass” — having  learnt,  on  the 
authority  of  Dr.  Hooker  and  Mr.  Travers  (see  Natural-History  Review,  January 
1864,  p.  124,  Oct.  1864,  p.  619),  that  it  abounds  in  New  Zealand,  along  the  roadside, 
just  as  it  does  in  England — as  a glaring  instance,  and  one  which  would  illustrate  the 
real  value  of  the  second  explanation  even  to  an  unscientific  man  and  to  an  unassisted 
eye.  But  on  Saturday  last  I received  by  post  one  of  those  evidences  which  make 
an  Englishman  proud  in  thinking  that  whithersoever  ships  can  float  thither  shall 
the  English  language,  English  manners,  and  English  science  be  canned,  in  the 
shape  of  the  second  volume  of  the  Transactions  of  the  New-Zealand  Institute, 
full,  like  the  first,  from  the  beginning  to  its  last  page  with  thoroughly  good  mat- 
ter. In  that  volume,  having  looked  at  the  table  of  its  contents,  I turned  to  a 
paper  by  Mr.  T.  Kirk  on  the  Naturalized  Plants  of  New  Zealand,  and  in  this,  at 
p.  142,  I find  that  Mr.  T.  Kirk  prefers  to  regard  the  Polygonum  aviculare  of  New 
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Zealand  as  indigenous  in  New  Zealand.  Hence  that  illustration  which  would  have 
been  a good  one  falls  from  my  hands.  And  I must  in  fairness  add,  that  because 
one  agency  is  proved  to  he  a vera  causa,  it  is  not  thereby  proved  that  no  other  can 
by  any  possibility  be  competent  simultaneously  to  produce  the  same  effect,  what- 
ever the  Schoolmen  with  the  law  of  Parsimony  ringing  in  their  ears  may  have  said 
to  the  contrary.  I have  dwelt  upon  this  subject  at  this  length  with  the  purpose  of 
showing  how  much  difficulty  may  beset  the  settlement  of  even  a comparatively 
simple  question  which  involves  only  the  use  of  the  unassisted  eye,  or  at  most  of  a 
simple  lens.  The  a fortiori  argument  I leave  you  to  draw  for  yourselves,  with  the 
simple  remark  that  the  question  of  spontaneous  generation  is  now  at  least  one  to 
be  decided  by  the  microscope,  and  oy  the  employment  of  its  highest  powers  in 
alliance  with  other  apparatus  of  all  but  equal  complexity. 

W e come,  in  the  second  place,  to  say  a word  as  to  the  extent  of  the  influence 
which  organic  and  living  particles,  of  microscopic  minuteness  but  solid  for  all  that, 
have  been  supposed,  and  in  some  instances  at  least  have  been  proved,  to  exercise 
upon  the  genesis  and  genesiology  of  disease,  and  so  upon  the  fortunes  of  our  race, 
and  our  means  for  bettering  our  condition,  and  that  of  our  fellows.  I need  not 
refer  to  Dr.  Sanderson’s  valuable  Report  (just  published  in  the  Privy  Council’s 
Medical  Officer’s  Blue  Book,  Twelfth  Report,  18/0,  p.  229)  upon  those  contagion 
particles  which  he  proposes  to  call  by  the  convenient  name,  slightly  modified  from 
one  invented  by  Professor  Bechamp,  of  “ Microzymes for  Dr.  Sanderson  is  here 
to  refer  to  the  matter  for  himself  and  for  us ; and  when  this  meeting  is  over  we 
shall  all  do  well  to  lay  to  heart  what  he  may  tell  us  here  and  now,  and,  besides 
this,  to  study  his  already  printed  views  upon  the  matter.  It  may  be  perhaps  my 
business  to  remind  you  that  these  views,  so  far  as  they  are  identical  with  Profes- 
sor Halliers’s  as  to  the  importance  of  those  most  minute  of  living  organisms,  the 
micrococcus  of  his  nomenclature,  the  microzymes  of  Mr.  Simon’s  Blue  Book,  were 
passed  in  review  as  to  their  botanical  correctness  by  a predecessor  of  mine  in  this 
honourable  office — namely,  by  the  Rev.  J.  M.  Berkeley,  at  the  Meeting  held  two 
years  ago  at  Norwich;  and  that  some  of  the  bearings  of  the  theory  and  of  the 
facts,  howsoever  interpreted,  upon  the  Theory  of  Evolution,  were  touched  upon  by 
Dr.  Child  in  his  interesting  volume  of  ‘ Physiological  Essays,’  p.  148,  published  last 
year.  It  would  not  perhaps  be  exactly  my  business  to  express  my  dissent  from 
any  of  these  results  or  views  put  forward  by  any  of  these  investigators  I have 
mentioned  ; but  I wish  to  point  out  to  the  general  public  that  none  of  these  in- 
quirers would  affirm  that  the  agencies  shown  by  them  to  be  potent  in  the  causation 
of  certain  diseases  were  types  and  models  of  the  agencies  which  are,  did  we  but 
know  it,  could  we  but  detect  them,  potent  in  the  causation  of  all  diseases.  Many 
diseases,  though,  possibly  enough,  not  the  majority  of  the  strictly  infectious  dis- 
eases, are  due  to  material  agents  quite  distinct  in  nature  from  any  self-multiplying 
bodies,  cytoid  or  colloid.  To  say  nothing  of  the  effects  of  certain  elements  (and 
elements,  it  will  be  recollected,  in  their  singleness  and  simple  atomicity,  have,  as 
the  world  happens  to  be  constituted  and  governed,  never  been  honoured  with  the 
office  of  harbouring  life)  which  when  volatized,  as  mercury,  arsenic,  and  phospho- 
rus may  be,  or  indeed  which,  when  simply  dissolved,  may  be  most  ruinous  to  life, 
there  are,  I make  no  doubt,  animal  poisons  produced  in  and  by  animals,  and  acting 
upon  animal  bodies,  which  are  neither  organized  nor  living,  neither  cytoid  nor  col- 
loid. Dr.  Charlton  Bastian  is  not  likely  to  underrate  the  importance  of  such  agents, 
howsoever  produced,  in  the  economy,  or  rather  in  the  waste,  of  Nature ; yet  from 
his  very  careful  record  of  his  own  very  closely  obseiwed  and  personal  experience 
we  can  gather  that  he  would  not  demur  to  conceding  that  non-vitalized,  however 
much  animalized,  exhalations  may  be  only  too  powerful  in  producing  attacks,  and 
those  sudden  and  violent  and  fever-like  attacks,  of  disease.  Dr.  Bastian  tells  us 
(Phil.  Trans,  for  I860,  vol.  196,  pt.  ii.  pp.  583,  584)  that  whensoever  he  employed 
himself  in  the  dissection  of  a particular  nematoid  worm,  the  Ascaris  megalocephala, 
he  found  occasion  to  observe,  and  that  in  himself,  and  very  closely,  the  genesiology 
of  a spasmodic  and  catarrhal  affection,  not  unlike  hay-fever  as  it  seems  to  me,  but 
under  circumstances  which  appear  to  preclude  the  possibility  of  any  living  organisms 
being  the  cause  of  it  as  they  have  been  supposed,  and  by  no  less  an  authority  than 
Helmholtz,  to  be  of  the  malady  just  mentioned.  For  in  Dr.  Bastian’s  case  this 
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affection  was  produced,  not  only  when  the  Ascaris  megaloeephala  was  dissected  when 
fresh,  but  “ after  it  had  been  preserved  in  methylated  spirit  for  two  years,  and 
even  then  macerated  in  a solution  of  chloride  of  lime  for  several  hours  before  it  ivas  sub- 
mitted to  examination .”  Could  any  microzyme  or  megalozyme  have  survived  such 
an  amount  of  antizymotic  treatment — such  a pickling  as  this  P This  is  not  exactly 
a medical  association,  and  I have  entered  upon  this  discussion  not  altogether  with- 
out a wish  to  show  how  subjects  of  apparently  the  most  purely  scientific  and  spe- 
cial interest,  as  Mycology  and  Helminthology  (the  natural  history,  that  is  to 
say,  and  the  morphology  of  the  lowest  plants  and  of  the  lowest  Vermes),  may, 
when  we  least  expect  it,  come  or  be  brought  to  bear  upon  matters  of  the  most 
immediate  and  pressing  practical  importance.  And  in  this  spirit  I must  say  a 
word  upon  the  way  in  which  the  pathology  of  snake-bites  bears  upon  the  matters 
I have  been  speaking  of,  and  the  extent  of  the  debt  which  practical  men  owe  to 
such  societies  as  our  Ray  Society,  and  to  such  publications  as  their  colossal 
volume  on  the  snakes  of  India,  in  which  Dr.  Gunther’s  views  as  to  the  real 
history'  of  the  striking  and  terrible  yet  instructive  phenomena  alluded  to  are 
combined  (‘  Reptiles  of  British  India,’  Ray  Society,  1864,  p.  167).  That  the 
snake-poison  is  an  animal  poison  is  plain  enough ; that  it  is  fatal  to  men  and 
animals  everybody  knows ; but  I rather  think  that  these  two  facts  relative  to 
it  are  not  equally  notorious,  rich  in  light  though  they  be,  viz.  that  the  po- 
tency of  this  particular  animal  poison  varies  in  direct  ratio  to  the  quantity 
imbibed  or  infused,  just  as  though  it  were  so  much  alcohol,  or  so  much 
alcoholic  tincture  of  musk  or  cantharides;  or  secondly,  that  its  potency  varies 
in  direct  ratio  to  another  varying  standard,  viz.  the  size  of  the  animal  pro- 
ducing it.  Now  the  vaccine  matter  from  the  arm  of  a child  is  as  potent 
as  the  vaccine  matter  from  the  arm  of  any  giant  would  he ; and  whether 
a grain  or  a gramme  of  it  be  used  will  make  no  difference,  so  long  as  it  be 
used  rightly.  There  is  a contrast,  indeed,  between  the  modus  operandi  of 
these  two  animal  poisons.  I would  add  that  in  the  ‘ Edinburgh  Monthly 
Medical  Journal’  for  the  present  month  there  is  a very  valuable  paper,  one 
of  a series  of  papers,  indeed,  of  the  like  character,  by  Dr.  Fayrer,  where  at 
page  247,  among  much  of  anatomical  and  other  interest,  I find  the  following 
important  statement: — “This  poison  may  be  diluted  with  water,  or  even  am- 
monia or  alcohol,  -without  destroying  its  deadly  properties.  It  may  be  kept  for 
months  or  years,  dried  between  slips  of  glass,  and  still  retain  its  virulence.  It  is 
capable  of  absorption  through  delicate  membranes,  and  therefore  it  cannot  be  ap- 
plied to  any  mucous  surfaces,  though  no  doubt  its  virulence  is  much  diminished  bv 
endosmosis*.  It  appears  to  act  by  a catalytic  form  ; that  is,  it  kills  by  some  occult 
influence  on  the  nerve  centres.”  There  is  such  a thing  as  an  ignorance  which  is 
wiser  than  knowledge,  for  the  time,  of  course,  only ; such  an  ignorance  is  wisely 
confessed  to  in  these  words  of  Dr.  Fayrer’s.  An  explanation  may  be  true  for 
some,  yet  not  thereby  necessarily  for  all,  the  facts  within  even  a single  sphere  of 
study ; even  a true  explanation  may  have  but  a very  limited  application,  as  a tan- 
gent cannot  touch  a circle  at  more  than  a single  point.  The  memoirs  published  in 
our  own  reports  by  Dr.  R.  W.  Richardson,  on  the  action  of  the  nitrites,  and  those 
published  by  Dr.  A.  Crum  Brown  and  Dr.  Fraser,  there  and  elsewhere,  on  the  con- 
nexion between  chemical  constitution  and  physiological  action,  deserve  especial 
study  as  bearing  on  the  other  side  of  this  discussion  ; whilst  Prof.  Lister’s  papers 
show  how  the  reference  of  certain  diseases  to  vitalistic  agencies  may  become  of 
most  vital  importance  in  practice.  There  exists,  as  is  well  known,  a tendency  to 
resolve  all  physiological  into  physico-chemical  phenomena:  undoubtedly  many 
have  been,  and  some  more  may  still  remain  to  be,  so  resolved  ; but  the  public  may 
rest  assured  that  in  the  kingdom  of  Biology  no  desire  for  a rectification  of  frontiers 
will  ever  be  called  out  by  any  such  attempts  at,  or  successes  in  the  way  of,  en- 
croachment ; and  that  where  physics  and  chemistry  can  show  that  physico-chemi- 
cal agencies  are  sufficient  to  account  for  the  phenomena,  there  their  claim  upon 
the  territory  will  be  acceded  to,  as  in  the  cases  we  have  been  glancing  at;  and 
where  such  claims  cannot  be  established  and  fail  to  come  up  to  the  quantitative 
* Diapedesis  may  account  for  what  virulence  remains,  and  the  poison  may  therefore  pos- 
sibly be  a cytoid. 
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requirements  of  strict  science,  as  in  the  cases  of  continuous  and  of  discontinuous 
development  or  self-multiplication  of  a contagious  germ,  and  in  some  others,  they 
will  be  disallowed. 

Pathology  has  of  late  made  a return  to  Physiology  for  much  service  she  has 
received,  and  this  in  the  following  directions.  Dr.  W.  Ogle  has  thrown  much 
light  on  the  physiology  of  the  cervical  sympathetic  nervous  system  by  his  record 
of  a pathological  history  to  be  found  in  the  recently  issued  volume  (vol.  lii.)  of  the 
‘ Medico-Chirurgical  Transactions.’  The  rough  and  cruel  experimentation  of  war 
has  had  its  vivisections  utilized  for  the  elucidation  of  the  physiology  of  nerves, 
and  especially  of  their  trophic  function,  in  the  valuable  volume  issued  by  the 
American  Sanitary  Commission,  under  the  editorship  of  Dr.  Austin  Flint.  Dr. 
Broadbent  has  done  something  towards  elucidating  the  question  of  the  localization 
of  functions  in  particular  parts  of  the  cerebral  convolutions,  which  was  so  exten- 
sively and  so  very  exhaustively  discussed  at  Norwich,  by  his  paper  in  our  most 
useful  and  comprehensive  ‘ Cambridge  and  Edinburgh  Journal  of  Anatomy  and 
Physiology,’  May  1870,  “ On  the  Cerebral  Convolutions  of  a Deaf  and  Dumb 
Woman.” 

I take  this  opportunity  of  mentioning  two  valuable  papers  on  the  very  practical 
question  of  the  influence  of  the  vagus  upon  the  heart’s  action.  One  of  these  is  a 
German  paper  by  a gentleman  who  is  a zoologist  and  comparative  anatomist  as 
well  as  a physiologist,  Dr.  A.  B.  Meyer ; “ Da3  Ilemmungsnerven-System  des  Her- 
zens ” is  the  title  of  his  memoir,  a separate  publication  as  I think : the  other  is  an 
abstract  of  a paper  [I  have  not  seen  the  paper  published  in  extenso  as  yet]  by  Dr. 
Rutherford,  “On  the  Influence  of  the  Vagus  upon  the  Vascular  System,”  published 
in  the  journal  just  referred  to.  Especially  do  I think  Dr.  Rutherford’s  view  as  to 
the  vagus  acting  centrifugally  as  regards  the  stomach,  and  carrying  stimulus,  not 
thither  but  thence,  to  the  medulla  oblongata,  which  stimulus  is  then  radiated 
downwards  by  a route  formed  distally  by  the  splanchnic  nerve,  so  as  to  produce 
inhibitory  vascular  dilatation  in  the  neighbourhood  of  the  peptic  cells,  as  worthy 
of  attention  *. 

A considerable  number  of  the  papers  which  will  be  read  before  this  Section, 
indeed  a considerable  part  of  the  Section  itself,  will  be  devoted  to  the  Natural 
History  of  Man.  Nothing,  I apprehend,  is  more  distinctive  of  the  present  phase 
uf  that  “proper  study  of  mankind”  than  the  now  accomplished  formation  of  a 
close  alliance  between  the  students  of  archaeology  strict  and  proper  and  the 
biologist  with  the  express  purpose  of  jointly  occupying  and  cultivating  that  vast 
territory.  Literature  and  art  and  the  products  of  the  arts  furnish  each  their 
data  to  the  ethnologist  and  anthropologist  in  addition  to  those  which  it  is  the 
business  of  the  anatomist,  the  physiologist,  the  palaeontologist,  and  the  phy- 
sical geographer  to  be  acquainted  with ; nor  can  any  conclusion  attained  to  by 
following  up  any  single  one  of  those  lines  of  investigation  be  considered  as  definitely 
absolved  from  the  condition  of  the  provisional  until  it  has  been  shown  that  it  can 
never  be  put  into  opposition  with  any  conclusion  legitimately  arrived  at  along 
any  other  of  the  routes  specified.  In  political  alliances  the  shortcomings  of  one 
party  necessarily  hamper  and  check  the  advance  of  the  other ; a failure  in  the 
means  or  in  the  perseverance  of  one  party  may  bring  the  joint  enterprise  to  a pre- 
mature close ; mutual  forbearance,  not  to  dwell  longer  upon  extreme  cases,  may 
finally  be  as  effectual  in  slackening  progress  as  even  mutual  jealousies.  No  such 
disadvantages  attach  themselves  to  the  alliance  of  literature  with  science,  as  the 
German  ‘ Archiv  fur  Anthropologie,’  issued  to  the  world  under  the  joint  manage- 
ment of  Ecker  the  biologist  and  Lindenschmit  the  antiquarian,  will  show  any  one 
who  consults  its  pages,  replete  with  many-sided  but  not  superficial,  multifarious 
but  never  inaccurate,  information. 

The  antiquary  is  a little  prone,  if  he  will  allow  me  to  say  so,  when  left  alone,  to 
make  himself  but  a connoisseur;  the  historian,  whilst  striving  to  avoid  the  Scylla 
of  judicial  dulness,  slides  into  the  Charybdis  of  political  partisanship;  and  the 

* Since  writing  as  above  I have  seen,  but  have  not  read,  a paper  by  Dr.  Coats  in  Lud- 
wig’s “ Arbeiten  aus  der  physiologischen  Anstalt  zu  Leipzig”  for  the  present  year,  which 
would  seem  to  treat  of  this  subject.  The  YVurtzburg  Physiological  Laboratory  Reports  lor 
1867-68  contain,  as  is  well  known,  a series  of  papers  upon  it. 
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biologist  not  rarely  shows  himself  a little  cold  to  matters  of  moral  and  social  in- 
terest whilst  absorbed  in  the  enthusiasm  of  speciality.  The  combination  of  minds 
varying  in  bent  is  found  efficacious  in  correcting  these  aberrations ; and  by  this  com- 
bination we  obtain  that  white  and  dry  light  which  is  so  comforting  to  the  eye  of 
the  truth-loving  student,  to  say  nothing  as  to  its  being  so  much  stronger  than  the 
coloured  rays  which  the  work  of  one  isolated  student  may  sometimes  have  cast 
upon  it  from  the  work  of  another.  It  would  be  invidious  to  speculate,  and  I 
have  forborne  from  suggesting  whether  the  literary  contingent  in  the  conquering 
though  composite  army  has  learnt  more  from  observation  of  the  methods  and  evo- 
lutions of  the  scientific  contingent,  or  the  scientific  more  from  the  observation 
of  the  literary ; it  is,  however,  neither  invidious  nor  superfluous  to  congratulate 
the  general  public  upon  the  necessity  which  these,  like  other  allies,  have  been  re- 
duced to,  of  adopting  one  common  code  of  signals,  and  discarding  the  exclusive 
use  of  their  several  and  distinctive  technicalities.  Subjects  of  a universal  in- 
terest have  thus  come  to  be  treated,  and  that  by  persons  now  amongst  us,  in  a 
language  universally  “ understanded  of  the  people.”  I have  been  careful  to  include 
the  paleontologist  amongst  the  scientific  specialists  whose  peculiar  researches 
have  cast  a helpful  and  indeed  an  indispensable  light  upon  the  history  of  the  fates 
and  fortunes  of  our  species.  But  it  is  not  organic  science  only  which  anthropology 
impresses  into  its  service  ; and  it  would  be  the  sheerest  ingratitude  to  forget  the 
help  which  the  mineralogist  gives  us  in  assigning  the  source  whence  the  jade  celt 
has  come  or  could  come,  or  to  omit  an  acknowledgment  of  the  toil  of  the  analytical 
chemist,  who  has  given  the  percentage  of  the  tin  in  the  bronze  celt,  or  in  the  so- 
called  “ leaden  ” and  therefore  Roman  coffin. 

I am  very  well  aware  that  many  persons  who  have  honoured  me  by  listening  to 
the  last  few  sentences  have  been  thinking  that  it  is  at  least  premature  to  attempt 
to  harmonize  the  two  classes  of  evidence  in  question ; and  that  the  best  advice  that 
can  be  given  to  the  two  set  of  workers  severally  is,  that  they  should  work  inde- 
pendently of  each  other.  Craniography  is  said,  and  by  irrefragable  authority,  to 
be  a most  deceptive  guide ; works  and  articles  on  ethnology  tell  us  stories  of  slrulls 
being  labelled,  even  in  museums  of  the  first  order  of  merit,  with  such  Janus-like 
tickets  as  “ Etruscan  Tyrol  or  Inca  Peruvian and  one  of  the  most  celebrated 
authropotomists  of  the  day  has  been  so  impressed  with  the  fact  that  Peruvian  as 
well  as  Javanese  and  Ethiopian  skulls  may  be  found  on  living  shoulders  within  the 
precincts  of  a single  German  university  town,  that  he  has  busied  himself  with 
forming  a pseudo-typical  ethnological  series  from  the  source  and  area  just  indi- 
cated. Great  has  been  the  scandal  thence  accruing  to  craniography,  and  the  col- 
lector of  skulls  has  thence  come  to  be  looked  upon  as  a dilettante  with  singular 
ghoul-like  propensities,  which  are  pardonable  only  because  they  relate  only  to  savage 
races  of  modern  days,  or  to  cemeteries  several  hundred  years  old,  but  which  are  not 
to  be  regarded  as  being  seriously  scientific.  Now  to  me  the  existence  of  such  a 
way  of  estimating  such  a work  appears  to  argue  a sad  amount  of  ignorance  of  the 
laws  of  the  logic  of  practical  life,  or,  indeed,  of  the  chapters  on  “ approximate 
generalizations,”  which  any  man,  however  unpractical,  can  read  in  a treatise  on 
logic.  A man’s  features  and  physiognomy  are  instinctively  and  intuitively,  or,  if 
you  prefer  so  to  put  it,  as  a result  of  the  accumulated  social  experiences  of  gene- 
rations of  men,  taken  as  a more  or  less  valuable  and  trustworthy  indication  of  his 
character ; were  this  not  so,  photographers  would  not,  as  I apprehend,  and  hope 
they  do,  make  fortunes ; yet  the  face  is  at  least  as  often  fallacious  as  an  index  of 
the  mind  as  the  skull  is  fallacious  as  an  index  of  race.  The  story  of  the  miscon- 
ception by  a physiognomist  of  the  character  of  Socrates  is  familiar  to  us,  as  I think, 
from  Lempriere’s  Dictionary ; and  it  may  serve  to  parallel  the  story  which  Blumen- 
bach  and  Tilesius  tell  us  of  the  exact  correspondence  of  the  proportions  of  a skull 
from  Nukahiva  with  those  of  the  Apollo  Belvidere.  The  living  faces  in  a gaol, 
again,  to  put  the  same  argument  upon  other  grounds,  are  as  dangerous  to  judge 
from  as  are  the  skulls  in  a museum ; yet  every  detective  is  something  like  a pro- 
fessor of  physiognomy,  and  most  of  them  could  write  a good  commentary  on  Lava- 
ter.  The  true  state  of  the  case  may,  perhaps,  be  represented  thus : — A person  who 
has  had  a large  series  of  crania  through  his  hands,  of  the  authenticity  of  which,  as 
to  place  and  data,  he  has  himself  had  evidence,  might  express  himself,  perhaps, 
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somewhat  to  the  following  effect  if  he  were  asked  whether  he  had  gathered  from 
his  examination  of  such  a series  any  confidence  as  to  his  power  of  referring  to,  or 
excluding  from,  any  such  series  any  skull  which  he  had  not  seen  before.  He 
might  say,  “ the  human,  like  other  highly  organized  types  of  life,  admits  of  great 
variety;  aberrant  forms  arise,  even  in  our  own  species,  under  conditions  of  the 
greatest  uniformity  possible  to  humanity : amongst  savages  great  variety  exists 
(see  Bates,  ‘ Naturalist  on  the  Amazons,’  ii.  p.  129),  even  though  they  all  of  them 
may  live  the  same  ‘ dull  grey  life  ’ and  die  the  same  ‘ apathetic  end  and  conse- 
quently it  may  never,  except  in  the  case  of  Australian  or  Esquimaux,  and  perhaps 
a few  other  crania,  be  quite  safe  to  pledge  one’s  self  as  to  the  nationality  of  a single 
skull.  Still  there  is  such  a thing  as  craniographical  type  ; and  if  half  a dozen  sets, 
consisting  of  ten  crania  apiece,  each  assortment  having  been  taken  from  the  ceme- 
teries of  some  well-marked  nationality,  were  set  before  me,  I would  venture  to  say, 
after  consultation  and  comparison,  that  it  might  be  possible  to  show  that  unassisted 
cranioscopy,  if  not  invariably  right,  even  under  such  favourable  circumstances,  was 
nevertheless  not  wrong  in  a very  large  number  of  cases.”  If  it  is  true  on  the  one 
hand  that  in  generalibus  latet  error,  it  is  true  on  the  other  that  security  is  given  us 
by  the  examination  of  large  numbers  for  the  accuracy  and  reliability  of  our  averages, 
a principle  which  Gratiolet  informs  us  is  thoroughly  recognized  in  Chinese  meta- 
physics, and  which  he  has  formulated  in  the  following  words : — “L’invariabilite  dans 
le  milieu  s’applique  a tout.  La  verite  n’est  point  dans  un  seul  fait  mais  dans  tous 
les  faits;  elle  est  dans  les  moyennes,  c’est-a-dire  dans  une  suite  d’abstractions 
formulees  apres  le  plus  grand  nombre  d’observations  possibles.”  (Memoire  sur 
les  Plis  cdrebraux,  p.  93).  The  natural-history  sciences  do  not  usually  admit 
of  the  strictness  which  says  that  an  exception,  so  far  from  proving  a rule,  proves 
it  to  be  a bad  one  ; rather  are  we  wise  in  saying  that  in  them  at  least  the  univer- 
sality of  assertion  is  in  an  inverse  ratio  to  that  of  knowledge,  and  that  the  sweep- 
ing statements  dear,  as  Aristotle  long  ago  remarked  (Rhetoric,  ii.  21.  9 & 10; 
ii.  22.  1),  to  a class  which  he  contrasts  with  the  educated,  are  abhorrent  to  the 
mind  of  organic  nature.  It  is  true  enough,  as  is  sometimes  said,  that  when 
opinions  and  assertions  are  always  hedged  in  by  qualifications,  the  style  becomes 
embarrassed,  and  the  meaning  occasionally  hard  to  be  understood ; but  this  diffi- 
culty is  one  which  lies  in  the  very  nature  of  the  case,  and  the  real  excellence  of 
style  does  not  consist  in  its  lulling  the  attention  and  relieving  the  memory  by 
throwing  an  alliterative  ring  on  to  the  ear,  but  in  the  furnishing  a closely  fitting 
dress  to  thought,  and  an  accurate  representation  of  actual  fact. 

If  we  are  told  that  the  attempt  to  harmonize  the  results,  not  merely  of  cranio- 
scopy, but  of  any  and  all  natural-science  investigation,  with  the  results  of  literary 
and  linguistic  research,  is  needless  and  even  futile,  this  is  simply  equivalent  to  say- 
ing that  one  or  other  of  these  methods  is  worthless.  For  as  Truth  is  one,  if  two 
routes  purporting  both  alike  to  lead  to  it  do  not  sooner  or  later  converge  and  har- 
monize, this  can  only  be  because  one  or  other  of  them  fails  to  impinge  upon  the 
goal.  It  is  true  that  by  certain  lines  of  investigation  light  is  thrown  upon  a pro- 
blem only  at  a single  point,  and  that  all  further  prosecution  of  investigation  along 
that  line  will  but  lead  us  off  at  a tangent.  Still  the  throwing  of  even  a single 
ray  upon  a dark  surface  is  an  achievement  with  a value  of  its  own ; and  it  is  a 
cardinal  rule  in  our  sciences  never  to  ignore  the  existence  of  seemingly  contradic- 
tory data,  in  whatsoever  quarter  they  may  show  themselves.  For  what  would  be 
said  of  an  investigator  of  a subject  such  as  physical  geography,  who  should  declare 
that  he  would  pay  no  attention  except  to  a single  set  of  data,  when  he  was  discus- 
sing whether  a particular  archipelago  had  been  formed  by  upheaval,  or  should  be 
held  to  be  the  fragments  and  remnants  of  a disrupted  continent ; and  that  if 
o-eological  evidence  was  in  crying  discord  with  his  interpretation  of  the  facts 
of  the  distribution  of  species,  it  was  not  his  business  to  reconcile  them.  He 
would  be  held  to  have  neglected  his  business,  as  vou  may  see  by  a reference  to 
Mr.  Bentham’s  Address  to  the  Linnean  Society,  May  24,  1869  (Linn.  Soc.  Proc. 
for  1869,  p.  xcii  *). 

* The  following  references  to  passages  of  the  kind  referred  to  above  as  to  the  untrust- 
worthiness of  craniographical  evidence  may  be  useful : — G-eographisches  Jahrbuch,  1866, 
p.  481.  Hyrtl.  Topograph.  Anatomie,  i.  p.  13.  Henle,  System.  Anat.  i.  198.  Krause,  i.  2, 
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The  argument  from  identity  of  customs  and  practices  to  identity  of  race  is  liable 
to  much  the  same  objections  and  to  much  the  same  fallacies  as  is  the  argument 
from  identity  of  cranial  conformation.  The  case  may  he  found  admirably  stated 
in  Mr.  Tylor’s  work  on  the  ‘ Early  History  of  Mankind,’  p.  276,  ed.  2 ; and  I may 
say  that  the  means  of  bringing  the  problem  home  to  one’s  self  may  be  found  by  a 
visit  to  any  collection  of  flint  implements.  In  such  a collection,  as  Mr.  Tylor  has 
pointed  out,  p.  205,  we  are  very  soon  impressed  with  the  marked  uniformity  which 
characterizes  these  implements,  whether  modern  or  thousands  of  years  old,  whe- 
ther found  on  this  side  of  the  world  or  the  other.  For  example,  a hint  arrow-head 
which  came  into  my  hands  a short  time  back,  through  the  kindness  of  Lord  Antrim, 
after  having  done  duty  in  these  iron  times  as  a charm  at  the  bottom  of  a water-tub 
for  cattle  in  Ireland,  was  pointed  out  or  at  to  me  by  a very  distinguished  Canadian 
naturalist,  who  was  visiting  Oxford  the  other  day,  as  being  closely  similar  to  the 
weapons  manufactured  by  the  Canadian  Indians.  Now  after  such  an  experience 
one  may  do  well  to  ask  in  Mr.  Tylor’s  words  (‘  Early  History,’  p.  206)  : — 

“ How,  then,  is  this  remarkable  uniformity  to  be  explained  P The  principle  that 
man  does  the  same  thing  under  the  same  circumstances  will  account  for  much,  but 
it  is  very  doubtful  whether  it  can  be  stretched  far  enough  to  account  for  even  the 
greater  proportion  of  the  facts  in  question.  The  other  side  of  the  argument  is,  of 
course,  that  resemblance  is  due  to  connexion,  and  the  truth  is  made  up  of  the  two, 
though  in  what  proportions  we  do  not  know.  It  may  be  that,  though  the  problem 
is  too  obscure  to  he  worked  out  alone,  the  uniformity  of  development  in  different 
regions  of  the  Stone  age  may  some  day  be  successfully  brought  in  with  other  lines 
of  argument,  based  on  deep-lying  agreements  in  culture  which  tend  to  centralize 
the  early  history  of  races  of  very  unlike  appearances,  and  living  in  widely  distant 
ages  and  countries.” 

If  the  psychological  identity  of  our  species  may  explain  the  identity  of  certain 
customs,  its  physiological  identity  may  explain  certain  others.  Some  of  this  latter 
class  are  of  a curious  kind,  and  relate  not  to  matters  of  social  or  family,  but  to 
matters  of  purely  personal  and  individual  interest,  concerning  as  they  do  the  sen- 
sibility, and  with  it  all  the  other  functions  of  the  living  body.  Such  customs  are 
the  wearing  of  labrets  or  lip-rings,  nose-rings,  and,  if  I may  add  it'without  offence, 
of  certain  other  rings  inserted  in  the  wide  region  supplied  by  the  fifth  or  trifacial 
nerve *  *.  A physiological  explanation  may  lie  at  the  base  of  these  practices,  which 
appear  to  put  at  the  disposal  of  the  persons  who  adopt  them  a perennial  means  for 
setting  up  an  irritation,  whence  reflex  consequences  in  the  course  of  reflex  nutrition 
and  reflex  secretion,  as  of  gastric  juice,  may  flow.  A curious  book  was  written,  or 
at  least  published,  on  the  subject  of  these  practices,  and  others  akin  to  them,  in 
1653,  by  Dr.  John  Bulwer,  a benevolent  doctor,  who  paid  attention  to  the  care  of 
the  deaf  and  dumb  previouslv,  I think  it  is  stated,  to  Dr.  Wallis,  and  who  conse- 
quently, with  proper  pride,  if  this  precedence  really  belongs  to  him,  signs  himself 
“ J.  B.  cognomento  Chirosophus.”  The  title  of  the  book  is  “ Anthropometamor- 
phosis;  Man  Transformed,  or  the  Artificial  Changeling.”  I was  made  acquainted 
with  its  existence  by  my  friend  Mr.  Tomlinson,  of  Worcester  College,  from  the  li- 
brary of  which  Society  Iprocured  a copy  for  consultation : the  book  is  not  rare  I think, 
but  I think  it  is  little  known ; it  contains  much  that  is  curious,  and  it  is,  inasmuch 
as  it  was  written  more  than  200  years  ago,  or  duriparos  rjv  en  Xeip-wv,  from  some, 
though  not  from  all  points  of  view,  the  more  valuable.  It  is,  I apprehend,  to  some 
of  these  customs,  as  well  as  to  others,  that  Zimmermann  (not  the  author  of  the  work 
on  Solitude,  but  Zimmermann  the  zoologist)  alludes  in  a rather  amusing  passage, 
which  may  be  found  in  the  third  volume  of  his  larger  work  on  the  Distribution  of 
Species  and  on  Zoology  (see  p.  257).  I speak  of  the  passage  as  amusing ; it  is 
more  than  that,  or  I would  not  quote  it ; indeed  you  will  not  see  that  it  is  parti- 
cularly amusing  unless  I tell  you  that  volumes  ii.  and  iii.  are  of  date  1783,  and  are 
dedicated  to  his  own  father,  whilst  volume  i.,  of  date  1778,  is  dedicated  to  “ His 


p.  251.  Archiv  fur  Anthropologie,  Holder,  ibid.  ii.  1,  p.  60.  See  also  His  and  Rittimeyer,  and 
Ecker  in  their  systematic  works  severally,  the  ‘ Crania  Helvetica  ’ and  the  ‘ Crania  Ger- 
mania: meridionalis.’ 

* See  ‘ Medicine  in  Modern  Times,’  p.  57. 
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Most  Serene  Highness  and  Lord,  Ferdinand  Duke  of  Brunswick,  my  Most  Gracious 
Lord.”  Its  quality  of  amusingness  depends  upon  these  dates,  and  the  speculations 
they  set  us  to  make  as  to  how  the  Serene  Duke,  his  “ Most  Gracious  Lord,”  had 
offended  the  man  of  science  in  the  interval  between  1778  and  1783.  It  runs 
thus : — “ If  you  argue  from  similarity  of  customs  and  ceremonies  to  identity  of 
origin  of  two  tribes  under  comparison,  you  must  first  show  that  these  customs  are 
not  such  as  would  naturally  tend  to  the  amelioration  of  the  conditions  of  the  in- 
habitants in  the  two  countries  under  consideration,  and  would  probably  therefore, 
or  can  naturally,  suggest  themselves  to  each  of  the  races  in  question.  Or  there  may 
be  customs  founded  on  innate  folly  and  stupidity,  and  thus,  for  your  argument  to 
be  valid,  you  must  show  that  of  two  peoples  widely  separated,  each  cannot  by  any 
chance  come  into  its  own  country  to  adopt  the  like  foolish  and  stupid  customs. 
For  whilst  two  wise  heads  are  to  make  out,  each  independently  of  the  other  and 
contemporaneously,  a wise  discovery  or  invention,  it  is  much  more  likely  on  the 
calculation  of  chances,  and  considering  the  much  greater  number  of  fools  and 
blockheads  Thoren  und  Dummkopfen’),  that  in  two  countries  widely  apart 
closely  similar  follies  should  be  simultaneously  invented.  And  then,  if  the  invent- 
ing fool  happens  to  be  a man  of  influence  and  consideration,  which  is,  by  the  way, 
an  exceedingly  f requent  coincidence,  both  the  nations  are  likely  to  adopt  the  same 
foolish  practice,  and  the  historian  and  antiquarian,  after  the  lapse  of  some  cen- 
turies, is  likely  to  draw  from  this  coincidence  the  conclusion  that  the  two  nations 
both  sprang  from  the  same  stock.”  Judge  and  speculate  for  yourselves  how  the 
spirit  which  breathes  in  this  passage  was  excited,  but  note  its  scientific  value  too. 
We  must  not  forget  that  it  is  possible,  in  thought,  at  least,  to  dissociate  the  psy- 
chological unity  of  man  from  his  specific  identity  even ; and  that,  as  regards  iden- 
tity of  race,  it  is  only  reasonable  to  expect  that  when  similar  needs  are  pressing, 
similar  means  for  meeting  them  are  not  unlikely  to  be  devised  independently  by 
members  of  two  tribes  who  have  for  ages  been  separated  from  their  original  stocks. 
The  question  to  be  asked  is,  does  the  contrivance  about  which  we  are  speculating 
combine,  or  does  it  not  combine  in  itself  so  large  a number  of  converging  adapta- 
tions as  to  render  it  upon  the  calculation  of  chances  unlikely  that  it  should  have 
been  independently  invented  ? Yet  this  veiy  obvious  principle  has  been  neglected, 
or  Lindenschmit  would  not  have  found  it  necessary  to  say  that,  by  laying  too  much 
stress  upon  certain  points  of  national  identity  in  the  stones  used  for  the  formation 
of  cromlechs  or  dolmens,  the  Pliinenvolk  might  be  made  out  to  have  chosen  to 
settle  only  in  those  parts  of  Germany  where  erratic  blocks  of  granite  or  other  such 
large  stones  could  be  found  ! (Archiv  fur  Anthropologie,  iii.  p.  115,  1868). 

Sir  John  Lubbock’s  recently  published  work  on  ‘ The  Origin  of  Civilization  ’ 
may,  I anticipate,  cause  the  history  and  genealogy  of  manners  and  customs  to  enter 
largely  into  the  composition  of  our  lists  of  papers.  There  is  no  need  for  me,  as 
the  author  of  the  book  is  here  himself  to  speak,  as  announced,  for  himself,  to  occupy 
your  time  in  recommending  his  work ; but  I may  be  allowed  to  say  that  the  utility 
of  such  pursuits  as  those  which  Sir  John  Lubbock’s  book  treats  of  receives  some 
little  illustration  from  the  fact  that,  as  we  learn  from  him  and  from  Mr.  Tylor,  the 
human  mind  blunders  and  errs  and  deceives  itself  in  these  subjects  in  just  the  same 
way  as  it  does  in  the  kindred,  though  more  immediately  arising,  pressing,  and  im- 
portant matters  of  social  and  political  life.  In  these  latter  spheres  of  observation 
we  are  apt  occasionally  to  mistake  one  of  those  intermittent  reactions  of  opinion, 
produced  as  eddies  are  produced  in  a river  by  the  deposit  of  sand  and  mud  at  an- 
gles in  its  onward  course,  for  a deliberate  giving  up  of  the  principles  upon  which 
all  previous  progress  has  been  dependent.  The  straws  which  float  upon  the  surface 
of  a backwater  may  be  taken  as  proofs  that  the  river  is  about  to  flow  upwards,  and 
a feeble  oarsman  in  a light  boat  may  be  deceived  for  some  moments  by  the  back- 
ward drifting  of  his  small  craft.  Now  an  analogous  blunder  is  often  made  in  mat- 
ters of  purely  historical  interest ; and  we  may  do  well  to  learn  from  the  experience 
thus  cheaply  earned.  “ The  history  of  the  human  race  has,”  says  Sir  J.  Lubbock, 
p.  322,  l.  c.,  “ I feel  satisfied,  on  the  whole  been  one  of  progress  : I do  not  of  course 
mean  to  say  that  every  race  is  necessarily  advancing ; on  the  contrary,  most  of  the 
lower  are  almost  stationary but  Sir  John  regards  these  as  exceptional  instances, 
and  points  out  that  if  the  past  history  of  man  had  been  one  of  deterioration,  we 
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have  but  a groundless  expectation  of  future  improvement ; whilst  on  the  other,  if 
the  past  has  been  one  of  progress,  we  may  fairly  hope  that  the  future  will  be  so 
also. 

Mr.  Tylor’s  words  are  equally  to  the  purpose,  though,  as  forming  the  end  of  a 
chapter  merely  and  not  the  end  of  a book,  they  are  less  enthusiastic  in  tone 
(p.  193,  Tylor,  ‘ Early  History  of  Mankind’).  They  run  thus  : — 

“ To  judge  from  experience,  it  would  seem  that  the  world,  when  it  has  once  got 
a firmer  grasp  of  new  knowledge  or  a new  art,  is  very  loath  to  lose  it  altogether, 
especially  when  it  relates  to  matters  important  to  man  in  general,  for  the  conduct 
of  his  daily  life,  and  the  satisfaction  of  his  daily  wants,  things  that  come  home  to 
men’s  ‘ business  and  bosoms.’  An  inspection  of  the  geographical  distribution  of 
art  and  knowledge  among  mankind  seems  to  give  some  grounds  for  the  belief 
that  the  history  of  the  lower  races,  as  of  the  higher,  is  not  the  history  of  a course 
of  degeneration  or  even  of  equal  oscillations  to  and  fro,  but  of  a movement  which, 
in  spite  of  frequent  stops  and  relapses,  has  on  the  whole  been  forward ; that  there 
has  been  from  age  to  age  a growth  in  man’s  power  over  nature,  which  no  degrad- 
ing inliuences  have  been  able  permanently  to  check.” 

I must  not  trespass  into  the  province  of  the  botanist,  but  I should  be  glad  to 
say  that  no  easier  method  of  learning  how  the  natural-history  sciences  can  be  made 
to  bear  upon  the  history  of  man,  as  a whole,  can  be  devised  than  that  furnished  by 
the  perusal  of  such  memoirs  as  those  of  Unger’s  upon  the  plants  used  for  food  by 
man.  The  very  heading  and  title  of  the  paper  I am  specially  referring  to  appears 
to  me  to  have  an  ambiguity  about  it  which,  in  itself,  is  not  a little  instructive.  In 
that  title,  “ Botanische  Streifziige  auf  dem  Gebiete  der  Cultur-Geschichte,”  the 
latter  word  may  be  taken,  I imagine,  etymologically  at  least,  to  refer  either  to  cul- 
ture proper,  or  to  floriculture,  or  to  agriculture.  At  any  rate,  the  paper  itself 
may  be  read  in  the  Sitzungsberichte  of  the  Vienna  Academy  for  1859 ; it  has,  I 
suppose,  superseded  the  interesting  chapters  in  Link’s  ‘ Urwelt  und  Alterthum,’ 
of  date  1821 ; and  it  is  not  unlikely,  I apprehend,  to  be  itself,  in  its  turn,  super- 
seded also. 

Coming,  in  the  third  place,  to  Zoology,  I suppose  I shall  be  j ustified  in  saying 
that  the  largest  issue  which  has  been  raised  in  the  current  year,  an  issue  for  the 
examination  of  the  data  for  deciding  which  the  two  months  of  J uly  and  August 
which  are  just  past  may  have  furnished  persons  now  present  with  opportunities, 
is  the  question  of  the  kinship  of  the  Ascidians  to  the  Vertebrata.  There  is  or 
was  nothing  better  established  till  the  appearance  of  Kowalewsky’s  paper,  now 
about  four  years  ago,  than  the  existence  of  a wide  gulf  between  the  two  great 
divisions  of  the  animal  kingdom,  the  Vertebrata  and  the  Invertebrata  : nothing 
could  be  more  revolutionary  than  the  views  which  would  obviously  rise  out  of  his 
facts ; and  within  the  present  year  these  facts  have  been  abundantly  confirmed  by 
Prof.  Kupfer,  whose  very  clearly  written  and  beautifully  illustrated  paper  has  just 
appeared  in  the  current  number  of  Schultze’s  ‘ Archiv  fur  microseopische  Ana- 
tomie.’  Kupfer ’s  researches  have  been  carried  on  upon  Ascidia  canina ; but  they 
more  than  confirm  the  accuracy  of  what  Kowalewsky  had  stated  to  take  place  in 
Ascidia  mammillata,  and  which  may  be  summed  up  briefly  thus : — In  the  larval 
Ascidian  we  have  in  its  caudal  appendages  an  axis  skeleton  clearly  analogous,  if 
not  essentially  homologous,  to  the  chorda  dorsalis  of  the  vertebrate  embryo,  as  con- 
sisting, like  it,  of  rows  of  internally  placed  cells,  and  giving  insertion  by  its  sheath 
to  muscles.  We  have  further  the  nervous  system  and  the  digestive  taking  up  in 
such  embryos  much  the  same  positions  relatively  to  each  other,  and  to  this  mol- 
luscan  chorda  dorsalis,  that  are  taken  up  by  the  confessedly  homologous  system  in 
the  Vertebrata ; we  have  the  nervous  system  originating  in  the  same  fashion  and 
closing  up  like  the  vertebrate  myelencephalon  out  of  the  early  form  of  a lamellar 
furrow  into  that  of  a closed  tube ; we  have,  finally,  the  respiratory  and  digestive 
inlets  holding  the  vertebrate  relationship  of  continuity  with,  instead  of  the  inver- 
tebrate of  dislocation  and  separation  from,  each  other.  Such  are  the  facts ; but  I 
am  not  convinced  that  they  will  bear  the  interpretation  that  has  been  put  upon 
them  ; though  I must  say  the  possession  of  this  chorda  dorsalis  by  the  active  loco- 
motor larva  of  the  Ascidian  which  one  day  settles  down  into  such  immobility 
lends  not  a little  probability  to  Mr.  Herbert  Spencer’s  view  of  the  genesis  of  the 
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segmented  vertebral  column  in  animals  undoubtedly  vertebrate.  But  on  this  view 
I should  not  be  inconsistent  with  myself,  inasmuch  as,  to  waive  other  considera- 
tions, the  chorda  dorsalis  in  each  case  would  be  considered  as  an  adaptive  or  teleo- 
logical modification,  not  a sign  of  morphological  kinship*.  Much  perplexity  may 
or  must  arise  here ; and  whilst  entertaining  these  views,  I felt  myself  bound  to  ex- 
amine myself  strictly  to  find  whether  in  not  taking  them  up,  I might  not  be  giving 
way  to  that  reactionary  reluctance  to  accept  new  ideas  which  advancing  years  so 
frequently  bring  with  them ; but  a recent  paper,  by  Lacaze-Duthiers,  published  in 
the  ‘ Comptes  Rend  us’  for  May  30, 1870,  and  translated  in  the  ‘Annals  and  Magazine 
of  Natural  History  ’ for  July  1870,  would  justify  me,  I think,  in  calling  that  reluc- 
tance by  another  name.  For  in  that  paper  the  renowned  malacologist  just  men- 
tioned has  brought  to  light  the  fact  that  there  is  another  sessile  and  solitary  Asci- 
dian,  the  Moh/ula  tubulosa , which  goes  through  no  such  tadpole-like  stage  as  had 
been  supposed  to  be  gone  through  by  all  Ascidians  except  the  Salpie,  which  is 
never  active  and  never  puts  out  the  activity  which  is  so  remarkable  in  the  other 
Ascidians,  but  settles  down  and  remains  sedentary  immediately  after  it  is  set  free 
from  the  egg-capsula,  neither  enjoying  a Wanderjahr  nor  possessing  a chorda  dor- 
salis. We  are  not  surprised  after  this  that  M.  Lacaze-Duthiers  observes  that 
“ although  embryology  may  and  must  furnish  valuable  information  by  itself,  it  may 
also,  in  some  cases,  lead  us  into  the  gravest  errors.”  Mr.  Hancock,  of  Newcastle- 
upon-Tyne,  has  sent  us  a paper  upon  this  subject,  which  will  be  read  duly  and 
duly  noted  by  us. 

Leaving  Malacology,  which  has  not  in  the  United  Kingdom  obtained  the  same 
hold  as  yet  upon  the  public  mind  that  it  has  on  the  Continent,  where,  like  Ento- 
mology, there  and  here,  it  has  a periodical  or  two  devoted  to  the  recording  of  the 
discoveries  of  its  votaries,  I have  much  pleasure  in  directing  attention  to  two  short 
papers  by  Siebold  in  the  ‘ Zeitschrift  fiir  wissenschaftliche  Zoologie  ’ (xx.  2, 1870),  on 
parthenogenesis  in  Polistes  gallica  v.  diadema,  and  on  paedogenesis  in  the  Strepsi- 
ptera.  In  each  of  these  short  papers  Siebold  informs  us  that  adequate  room  and 
time  could  not  be  given  them  in  the  Innsbruck  meeting  held  just  a year  ago,  or  in 
the  report  of  the  meeting.  It  is  to  me  a matter  of  difficulty  to  think  what  there 
could  have  been  of  greater  value  than  those  papers  in  a section  of  Wissenschaftliche 
Zoologie ; it  will  be  to  all  present  a matter  of  congratulation  to  learn,  from  the 
venerable  professor’s  papers,  that  he  will  shortly  favour  us  with  a new  work  on  the 
subject  of  parthenogenesis.  A fresh  instance  of  parthenogenesis  in  Diptera,  viz.  in 
Chironomus,  has  just  been  put  upon  record  in  the  St.  Petersburg  Imperial  Academy’s 
Memoirs  (xv.  8,  January  13,  1870). 

The  subject  of  the  geographical  distribution  of  the  various  forms  of  vegetable 
and  animal  life  over  the  surface  of  the  globe,  and  in  the  various  media,  air,  earth, 
water,  fresh  and  salt,  whether  deep  or  shallow,  has  always  been,  and  will  always 
remain,  one  of  the  most  interesting  subsections  of  biology.  It  was  the  contempla- 
tion of  a simple  case  of  geographical  distribution  in  the  Galapagos  archipelago 
which  brought  the  author  of  the  ‘ Origin  of  Species  ’ face  to  face  with  the  pro- 
blem which  the  title  of  his  work  embodies ; and  it  is  impossible  that  sets  of  ana- 
logous and  of  more  complicated  facts  (many  of  which,  be  it  recollected,  such  as 
the  combination  now  being  effected  between  our  own  fauna  and  flora  and  those 
of  Australia  and  New  Zealand,  are  patent  to  the  observations  of  the  least  observ- 
ing) should  not,  since  the  appearance  of  that  book,  force  the  serious  consideration 
of  the  explanation  it  offers  upon  the  thoughts  of  all  who  think  at  all.  The  won- 
ders of  the  deep-sea  fauna  will,  I apprehend,  form  one,  the  commensalism  of 
Professor  Van  Beneden  another,  subject  of  discussion,  and  furnish  an  opportunity  for 
receiving  instruction  to  all  of  us.  The  one  set  of  observations  is  a striking  exem- 
plification of  the  way  in  which  organisms  have  become  suited  to  inorganic  environ- 
ments ; the  other  is  an  all  but  equally  striking  exemplification  of  the  way  in  which 
organisms  can  fit  and  adapt  themselves  to  each  other.  The  current  journals  havef, 

* See,  however,  Mr.  Herbert  Spencer’s  Appendix  D to  his  principles  of  Biology,  pt.  iv. 
chap.  xvi.  This  appendix  was  printed  in  1865,  but  not  published  till  December  1869.  I 
had  not  seen  it  when  I wrote  as  above. 

f Seo  ‘ Nature,’  No.  39,  July  28, 1870,  and  Royal  Society’s  Proceedings,  August  1870,  for 
deep-sea  explorations,  and  ‘ Academy,’  September  10,  1870,  for  commensalism. 
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as  was  their  duty,  made  us  acquainted  with  what  has  been  done  in  both  of  these 
directions ; and  1 am  happy  to  say  that  in  the  case  of  the  deep-sea  explorations,  as 
in  that  of  parthenogenesis  and  spontaneous  generation,  a new  work,  giving  a 
connected  and  general  view  of  the  entire  subject,  is  announced  for  publication. 

One  instance  of  the  large  proportions  of  the  questions  which  the  facts  of  geo- 
graphical distribution  bear  upon,  is  furnished  to  us  in  the  address  recently  delivered 
before  the  Geological  Society  by  its  president,  who  is  also  our  president,  and  who 
may  have  forgotten  to  refer  to  his  own  work  (see  ‘ Nature,’  No.  24, 1870).  Another 
may  be  found  in  the  demonstration  which  Dr.  Gunther,  contrary  to  our  ordinarily 
taught  doctrines,  has  given  us  (Zool.  Soc.  Trans,  vol.  vi.  pt.  7, 1868,  p.  307)  of  the 
partial  identity  of  the  fish-faunas  of  the  Atlantic  and  Pacific  coasts  of  Central 
America;  many,  thirdly,  are  furnished  to  us  by  Mr.  Wallace’s  works  passim. 

It  would  be  superfluous,  after  introducing  even  thus  hurriedly  to  your  notice  so 
large  a series  of  interesting  and  important  subjects  as  being  subjects  with  which 
we  shall  forthwith  begin  to  deal  in  this  Section,  to  say  any  thing  at  length  as  to  the 
advantages  which  may  reasonably  be  expected  to  accrue  from  the  study  of  Biology. 
I may  put  its  claims  before  you  in  a rough  way  by  saying  that  I should  be  rejoiced 
indeed  if,  when  money  comes  to  be  granted  by  the  Association  for  the  following  up 
the  various  lines  of  biological  research  upon  which  certain  of  its  members  are  en- 
gaged, we  could  hope  to  obtain  a one  hundredth,  or  I might  say  a thousandth  part 
of  the  amount  of  money  which  has  in  the  past  year  been  lost  to  the  State  ana  to 
individuals  through  ignorance  or  disregard  of  biological  laws  now  well  established. 
I need  say  nothing  of  the  suffering  or  death  which  anti-sanitary  conditions  en- 
tail, as  surely  as,  though  less  palpably  and  rapidly  than,  a fire  or  a battle ; and  I 
might,  if  there  were  time  for  it,  take  my  stand  simply  upon  what  is  measurable  by 
money.  This  I will  not  do,  as  it  is  less  pleasant  to  speak  of  what  has  been  lost 
than  of  that  which  has  been  or  may  be  gained.  And  of  this  latter  let  me  speak 
in  a few  words,  and  under  two  heads — the  intellectual  and  the  moral  gains  accruing 
from  a study  of  the  Natural-History  Sciences.  As  to  the  intellectual  gains,  the 
real  psychologist  and  the  true  logician  know  veiy  well  that  the  discourse  on  method 
which  comes  from  a man  who  is  an  actual  investigator  is  worthy,  even  though  it  be 
but  short  and  packed  away  in  an  Introduction  or  an  Appendix,  or  though  it  cover 
but  a couple  of  pages  in  the  middle  of  a book,  like  the  “ Regulae  Philosophandi” 
of  Newton,  more  than  whole  columns  of  the  “ Sophistical  Dialectic”  of  the  ancient 
Schoolman  and  his  modem  followers.  “ If  you  wish  your  son  to  become  a logi- 
cian,” said  Johnson,  “ let  him  study  Chillingworth” — meaning  thereby  that  real 
vital  knowledge  of  the  art  and  science  can  arise  only  out  of  the  practice  of  reason- 
ing ; and  as  to  the  value  of  actual  experimentation  as  a qualification  for  writing 
about  method,  Claude  Bernard  and  Berthelot  are,  and  I trust  will  long  remain, 
living  examples  of  what  Descartes  and  Pascal,  their  fellow-countrymen,  are  illus- 
trious departed  examples.  (See  Janet,  ‘ Revue  de  deux  Mondes,’  tome  lxii.  p.  910, 
1866.) 

I pass  on  now  to  say  a word  on  the  working  of  natural-science  studies  upon  the 
faculty  of  attention,  the  faculty  which  has  very  often  and  very  truly  been  spoken 
of  as  forming  the  connecting-link  between  the  intellectual  and  the  moral  elements 
of  our  immaterial  nature.  I am  able  to  illustrate  their  beneficial  working  in  pro- 
ducing carefulness  and  in  enforcing  perseverance,  by  a story  turning  upon  the  use 
of,  or  rather  upon  the  need  for,  a word.  Yon  Baer,  now  the  Nestor  of  biologists, 
after  a long  argumentation  (Mem.  Acad.  Imp.  Sci.  St.  Petersbourg,  1859,  p.  340) 
of  the  value  which  characterizes  his  argumentations  generally,  as.  to  the  affinities  of 
certain  oceanic  races,  proceeds  to  consider  how  it  is  that  certain  of  his  predecessors 
in  that  sphere,  or,  rather,  in  that  hemisphere,  as  Mr.  Wallace  has  taught  us  Oceania 
is  very  nearly,  had  so  lamentably  failed  in  attaining  or  coming  anywhere  near  to 
the  truth.  This  failure  is  ascribed  to  something  which  he  calls  “ Ungenirtlieit,”  a 
word  which  you  will  not  find  in  a German  dictionary,  the  thing  itself  not  being, 
Von  Baer  says,  German  either.  I am  happy  not  to  be  able  to  find  an  exact  equi- 
valent for  this  word  in  any  single  English  vocable  ; the  opposite  quality  shows  it- 
self in  facing  conscientiously  “ the  drudgery  of  details,  without  which  drudgery,” 
Dr.  Temple  tells  us  (Nine  Schools  Commission  Report,  vol.  ii.  p.  311),  “nothing 
worth  doing  was  ever  yet  done.”  Mr.  Mill,  I would  add,  speaks  to  the  same  effect, 
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and  even  more  appositely,  as  far  as  our  purpose  and  our  vocations  are  concerned,  in 
liis  wise  Inaugural  Address  at  St.  Andrews,  p.  50.  For  the  utter  incompatibility  of 
an  aTaXaincopos  CvTrl(ris  (these  two  words  give  a Thucydidean  rendering  of  “ Un- 
genirtheit  ”)  with  the  successful  investigation  of  natural  problems,  I would  refer 
any  man  of  thought,  even  though  he  be  not  a biologist,  to  a consideration  of  the 
way  in  which  problems  as  simple  at  first  sight  as  the  question  of  the  feeding  or 
non-feeding  of  the  salmon  in  fresh  water  (see  Dr.  McIntosh,  Linn.  Soc.  Proc.  vii. 
p.  148),  or  that  of  the  agencies  whereby  certain  mollusks  and  annelids  bore  their 
way  into  wood,  clay,  or  rocks,  must  be  investigated.  It  is  easy  to  gather  from  such 
a consideration  how  severe  are  the  requirements  made  by  natural-science  investi- 
gations upon  the  liveliness  and  continuousness  with  which  we  must  keep  our 
faculty  of  attention  at  work. 

I shall  speak  of  but  one  of  the  many  purely  moral  benefits  which  may  be  rea- 
sonably regarded  either  as  the  fruit  of  a devotion  to  or  as  a preliminary  to  success 
in  natural  science.  Of  this  I will  speak  in  the  words  of  Helmholtz,  taking  those 
words  from  a report  of  them  as  spoken  at  the  meeting  of  the  German  Association 
for  the  Advancement  of  Science,  which  was  held  last  year  at  Innsbruck.  There 
Professor  Helmholtz,  in  speaking  of  the  distinctive  characteristics  of  German 
scientific  men,  and  of  their  truthfulness  in  particular,  is  reported  to  have  used  the 
following  words : — “ Es  hat  diesen  Vorzug  aueh  wesentlich  zu  verdanken  der  Sitte?i- 
strenge  und  der  uneigennutzige  Begeisterung  welche  die  Manner  der  Wissenschaft 
beherrscht  und  beseelt  hat,  und  welche  sie  nicht  gekehrt  hat  an  aussere  Vortheile 
und  gesellscliaftliche  Meinungen.”  These  words  are,  I think,  to  the  effect  that  the 
characteristics  in  question  are  in  reality  to  be  ascribed  to  the  severe  simplicity  of 
manners  and  to  the  absence  of  a spirit  of  self-seeking  which  form  the  guiding  and 
inspiring  principles  of  their  men  of  science,  and  prevent  them  from  giving  them- 
selves up  to  tbe  pursuit  of  mere  worldly  advantages,  and  from  paying  undue  homage 
to  the  prejudices  of  society.  I think  Sittenstrenge  may  be  considered  as  more  or 
less  adequately  rendered  by  the  words  severe  simplicity  of  manners  • at  any  rate,  as 
things  are  known  by  their  opposites,  let  me  say  that  it  is  the  exact  contradictory 
of  that  11  profound  idleness  and  luxuriousness  ” which,  we  are  told  by  an  excellent 
authority  (the  Rev.  Mark  Pattison,  “ Suggestions  on  Academic  Organization,” 
p.  241), — for  whose  accuracy  I would  vouch  in  this  matter  were  there  any  need  so  to 
do, — “ have  corrupted  the  nature ” of  a large  class  of  young  men  amongst  ourselves  ; 
whilst  the  absence  of  a spirit  of  self-seeking  is,  in  its  turn,  the  contradictory  of  a cer- 
tain character  which  Mr.  Mill  (l.  c.  p.  90)  bas  said  to  be  one  of  the  commonest 
amongst  us  adults,  and  to  which  Mr.  Matthew  Arnold  has  assigned  the  very  con- 
venient epithet  of  “ Philistine.”  Investigation  as  to  whether  these  undesirable 
tendencies  are  really  becoming  more  rife  amongst  us,  might  be  carried  on  with 
advantage  in  a place  such  as  this,  in  the  way  of  inquiries  addressed  to  colonists 
returning  home  after  a successful  sojourn  abroad.  Such  persons  are  able  to  note 
differences  without  prejudice,  and,  ex  hypothesi,  with  unjaundiced  eyes,  which  we 
are  apt  to  overlook,  as  they  may  have  grown  up  gradually  and  slowly.  But,  per- 
haps, researches  of  this  kind  are  not  quite  precisely  the  particular  kind  of  investi- 
gation with  which  we  should  busy  ourselves  ; neither  would  the  leaders  of  fashion, 
the  persons  with  whom  all  the  responsibility  for  this  illimitable  mischief  rests,  be 
very  likely  to  listen  to  any  statistics  of  ours,  their  ears  being  filled  with  very  dif- 
ferent sounds  from  any  that,  as  I hope,  will  ever  come  from  Section  D.  Whether 
men  of  science  in  England  are  more  or  less  amenable  to  blame  in  this  matter  than 
the  rest  of  their  countrymen,  it  does  not  become  us  to  say ; but  it  does  become  and 
concern  us  to  recollect  that  we  have  particular  and  special  reasons,  and  those  not 
far  to  seek,  nor  dependent  on  authority  alone,  for  believing  and  acting  upon  the  be- 
lief that  real  success  in  our  course  of  life  is  incompatible  with  a spirit  of  self-seek- 
ing and  with  habits  of  even  refined  self-indulgence. 


